According to the big-fish-little-pond effect (BFLPE),
are below the average of other students in their school. According to the BFLPE, this educational context will foster social comparison processes leading to academic self-concepts that are lower than if the same students attended an average-ability school. Conversely, if these students attend a low-ability school, their abilities will be above average in relation to other students in the school, and the social comparison processes will result in higher academic self-concepts. Hence, academic self-concepts depend not only on a student's academic accomplishments but also on the accomplishments of those in the educational setting that the student attends.
The BFLPE is typically operationalized (see Marsh & Craven, 2002 ) as a path model (see Figure 1A ) in which the effects of individual student achievement on academic self-concept are predicted to be positive and the effects of school-average achievement are predicted to be negative. Empirical support for this negative effect of school-average achievement on academic self-concept (the BFLPE) comes from numerous studies based on a variety of experimental and analytical approaches (see reviews by Marsh, 2005; Marsh & Craven, 2002) . Good support for the cross-cultural generalizability of the BFLPE comes from studies conducted in Germany (e.g., Jerusalem, 1984; Marsh, Köller, & Baumert, 2001 ), Hong Kong (e.g., Marsh, Kong, & Hau, 2000) , Israel (e.g., Zeidner & Schleyer, 1999) , the United States (e.g., Marsh, 1991) , and Australia (e.g., Marsh, Chessor, Craven, & Roche, 1995) . Whereas most research has been limited to results from a single country, Marsh and Hau (2003) tested the cross-cultural generalizability of the BFLPE with nationally representative samples of approximately 4,000 15-year olds from each of 26 countries who completed the same self-concept instrument and achievement tests as part of the Organization for Economic Cooperation and Development (OECD) Program for International Student Assessment (PISA) study. Consistent with a priori predictions, the standardized effects of individual student achievement were substantial and positive (.38) , and the effects of schoolaverage achievement were smaller and negative (-.21) . Although the results varied somewhat from country to country, this variation was small.
Distinctive Characteristics of the BFLPE

Multidimensionality and Domain Specificity
In self-concept research, there is growing support for a multidimensional perspective of self-concept rather than a unidimensional perspective that places primary reliance on a single global component of self-concept or selfesteem . Particularly in educational settings, there is increasing evidence that global self-esteem is nearly unrelated to a wide variety of educational outcomes (Marsh, 1993; Marsh & Craven, 1997) . Consistent with theoretical predictions and this growing support for a multidimensionsal perspective, the BFLPE is very specific to academic components of selfconcept. Marsh and Parker (1984; Marsh, 1987) showed that there were large negative BFLPEs for academic self-concept, but little or no BFLPEs on general Stability of the BFLPE self-concept or self-esteem. Marsh et al. (1995) reported two studies of the effects of participation in gifted and talented programs on different components of self-concept over time and in relation to a matched comparison group. There was clear evidence for negative BFLPEs in that the academic self-concepts of students in the gifted and talented programs declined over time and in relation to the comparison group. These BFLPEs were consistently large for academic components of self-concept but were small and largely nonsignificant for four nonacademic self-concepts and for global self-esteem. Whereas different studies have evaluated the BFLPE for different academic domains, the most frequent tests are based on a global measure of academic self-concept or on math self-concept (see review by Marsh & Craven, 2002) .
Relation to Individual Student Ability
Do both the best and poorest students suffer the BFLPE? Marsh (1984a Marsh ( , 1987 Marsh ( , 1991 Marsh ( , 1993 Marsh et al., 1995; Marsh & Rowe, 1996) argued that attending selective schools should lead to reduced academic self-concepts for students of all achievement levels, based on several different theoretical perspectives. In their review of BFLPE research, Marsh and Craven (2002 ; also see Marsh & Hau, 2003) concluded that there is little evidence that the size of the BFLPE varies systematically with individual student ability levels.
Juxtaposition Between Standardized Test Scores, School Grades, and Grading on a Curve
It is important that tests of the BFLPE are based on achievement indicators that vary along a metric that is common to all individual students, classes, and schools. For this reason, BFLPE studies typically use standardized achievement tests as the basis of both individual student and school-average achievement. This, however, creates a potential dilemma in that there is a growing body of research demonstrating that academic self-concept is more strongly related to school-based measures (e.g., school grades) than to standardized achievement (Marsh, 1993; . This follows in that school grades are a more direct source of feedback to students about their academic accomplishments than test scores are-particularly ones that are not part of the formal assessment process for which students do not prepare and do not even receive feedback about their results. Also, school grades are likely to be responsive to motivational processes (e.g., effort, conscientiousness, appropriate preparation, self-regulation, etc.) that mediate the relation between selfconcept and achievement-particularly when such characteristics are part of the basis for assigning school grades. However, school grades typically reflect an idiosyncratic metric that varies depending on the particular teacher, class, or school. In particular, there is a widespread grading-on-a-curve phenomenon such that the percentage of students getting each grade does not vary much in different schools-even when there are substantial differences in the ability levels of students in the different schools; equally able students are Marsh et al. likely to get lower grades in schools where the school-average achievement levels are high than in schools where achievement levels of other students are low.
An early BFLPE study (Marsh, 1987) shows how this grading-on-a-curve phenomenon influences the BFLPE. Based on a large representative sample of U.S. high schools, Marsh (1987; also see Marsh & Rowe, 1996) noted that the BFLPE and the grading-on-a-curve effect have a similar rationale and are mutually reinforcing. He found that the effects of school-average achievement on academic self-concept were negative. The results also clarified the distinction between academic ability and grade-point average, their respective influences on self-concept, and how this influenced the BFLPE. Consistent with the grading-on-a-curve effect, equally able students have lower gradepoint averages in high-ability schools than in low-ability schools. This phenomenon is so widespread that university admission officers have to take it into account when evaluating the high school transcripts of university applicants (Espenshade, Hale, & Chung, 2005) . However, Marsh demonstrated that this frame-of-reference effect influencing grade-point average was separate from, but contributed to, the BFLPE on academic self-concept. More recently, Trautwein, Lüdtke, Marsh, and Köller (2006) demonstrated a similar phenomenon in German schools.
Stability and Persistence of Effects
A critical issue with theoretical and practical implications is whether BFLPEs are short term and ephemeral or stable and long lasting. In response to the Marsh and Hau (2003) OECD PISA study, both Dai (2004) and Plucker et al. (2004) suggested that the BFLPE might be temporary. Marsh and Hau reviewed a number of studies suggesting that the size of the BFLPE remained stable or even increased in size over time for students who remained in the same selective school setting. In evaluating the stability of the BFLPE over time (see Figure 1B) , school-average ability is related to academic self-concept, collected on at least two occasions. Hence, the critical effects are the total, direct, and mediated effects of school-average ability on academic self-concept at Time 2 (T2). If the BFLPE were highly stable over time, then most of the effect of school-average ability on T2 self-concept would be mediated through its effect on Time 1 (T1) self-concept so that the direct effects of school-average ability on T2 self-concept (represented by the corresponding path coefficient in Figure 1B ) would be close to zero. The direct effect of school-average ability could be positive even though the total effect was negative. This would indicate that the negative indirect effect of school-average ability that was mediated through T1 self-concept was offset to some extent by a positive direct effect. To the extent that the direct effect of school-average ability is negative, it would mean that there is a new (additional) negative effect of schoolaverage ability beyond the negative effect that can be explained in terms of T1 academic self-concept.
Stability of the BFLPE
The Marsh, Köller, and Baumert (2001) study was particularly important in demonstrating the temporal evolvement of the BFLPE. In 1991, former East and West German students experienced a remarkable social experiment-the reunification of very different school systems after the fall of the Berlin Wall. Self-concept scores were collected at the start, middle, and end of the first school year after reunification. East German students had not previously been grouped according to achievement. For them, over the three data collection waves, the BFLPE was initially small, then moderate, and then substantial by the end of the year. West German students had attended schools based on achievement grouping for the 2 years prior to reunification. For them, the BFLPE was substantial at all three times. A large East-West difference in the size of the BFLPE at the start of the year disappeared completely by the end of the year. The BFLPE was stable for West German students who had previously been in academically selective schools, but for East German students who had previously been in heterogeneous, mixed-ability schools, the size of the BFLPE grew steadily larger during the first year of school following the introduction of an ability-tracked school system.
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In a large Hong Kong study of students entering selective schools in Grade 7 (Marsh, Kong & Hau, 2000) , there was a substantial negative effect of school-average ability in Grade 9 even after controlling for the substantial negative effects in Grade 8. Also, in the large U.S. High School and Beyond Study, Marsh (1991) demonstrated that for many outcomes there were new negative effects of school-average achievement at the end of high school even after controlling for those already experienced earlier in high school. This research suggests that the BFLPE is likely to increase in size during the initial period of adjustment after students are introduced to a major shift in the frame of reference and provides no evidence that the effect declines during the period students are in the same frame of reference.
Clearly, as long as students remain in the same high school and schoolaverage achievement is relatively stable so that the immediate frame of reference remains reasonably stable, there is ample evidence that the BFLPE persists or may even increase in size. This is not surprising and is consistent with the rationale underpinning the imposed social comparison paradigm posited by Diener and Fujita (1997) . Thus, for example, in classic research on conformity to group norms, Sherif and Hovland (1961) reported that experimentally induced changes in the frame of reference were still evident when participants subsequently made judgments after they were no longer part of the original group. However, a more demanding challenge is to evaluate the stability of the BFLPE on academic self-concept several years after graduation from high school, when the frame of reference based on other students from the same high school is not so salient and is no longer imposed by the immediate context. The current study is apparently unique in evaluating the stability of the BFLPE formed in high school for self-concept measures collected at the end of high school and several years after graduation.
The Present Investigation
Our major focus is to evaluate the long-term stability and persistence of the BFLPE. Based on two large, representative studies of German high school students, we evaluate the effects of high-school-average achievement levels on academic self-concepts at the end of high school and several years after graduation, a time interval of 2 years in Study 1 and 4 years in Study 2. In addition, because of the highly salient system of school tracking within the German education system, we are able to contrast the effects of school-average achievement with those of school type (i.e., the effects associated with attending highly academically selective schools, called the Gymnasium in the German system).
Although the primary focus of our study is on individual and schoolaverage achievement based on a standardized achievement test, we also examine the effects of school grades. Of particular interest is the extent to which the negative effect of school-average achievement on academic selfconcept can be explained by the typical grade-on-a-curve phenomenon in which equally able students receive lower grades in more academically selective settings (Espenshade et al., 2005; Marsh, 1987) .
Stability of the BFLPE
An important feature of this research is the appropriate implementation of a multilevel model analysis that is suitable for hierarchical data, in which participants (e.g., students) are nested with naturally occurring groups (e.g., schools). Taking advantage of the appropriate tests of cross-level interactions that are possible in multilevel models, we evaluate the generalizability of the BFLPE by testing the extent to which the negative effects of school-average achievement levels and school type (school-level variables) interact with individual student gender and student achievement levels (individual student-level variables).
Based on research reviewed earlier (also see Figure 1 ), we propose the following a priori hypotheses and research questions to guide our analyses and presentation of results:
1. Both individual student achievement and school grades at the end of high school have positive effects on academic self-concept at T1 (the end of high school) and T2 (after graduation from high school). We ask whether additional effects of T1 achievement on T2 academic self-concept remain after controlling for the effects of T1 academic self-concept (i.e., how changes in academic self-concept over time are related to prior levels of achievement). 2. The effects of high-school-average achievement and high school type are negative for academic self-concept at T1 and T2. The effects of school-average achievement are predicted to be systematically larger than school-type effects and to be evident even after controlling for school type. However, we pose a research question regarding the size and direction of school-type effects after controlling for school-average achievement-whether the effects are merely diminished substantially, as might be expected if school-type functions as a rough, dichotomous proxy measure of school-average achievement, or whether attending a prestigious school type contributes positively to self-concept (assimilation) after controlling for the negative BFLPE (contrast) associated with school-average achievement. We also pose the research question of whether these effects of school-average achievement and school type on T2 academic self-concept remain after controlling for the effects of T1 academic self-concept (i.e., how changes in academic self-concept over time are related to school-average achievement and school type). 3. School grades are a salient source of feedback to students about their academic accomplishments. Because teachers typically grade on a curve, there is a frameof-reference effect for school grades (equally able students get lower school grades in schools and classes where other students are particularly able) that is similar to the BFLPE. Based on Marsh (1987) , we predict that the BFLPE will be partially mediated by school grades-that the sizes of the negative effects of school-average achievement and school type are expected to be statistically significant but smaller after controlling for the effects of school grades. 4. As a research question, we ask whether the negative effects of school-average achievement and school type are generalizable over responses by boys and girls and over different levels of academic achievement. Although cross-level interactions between these school-level variables and individual student-level variables are typically small (see Marsh & Craven, 2002) , there is not a sufficient basis for making directional hypotheses. However, the generalizability of the BFLPE across different groups of students has potentially important practical implications for understanding the BFLPE.
Marsh et al.
8
Study 1
Method
The German School Setting
The German school system is well known for its early and selective differentiation of students in different school types. Selection takes place after Grade 4 (in a few states after Grade 6), when students are about age 10. Although there is considerable variation across the German states in terms of the number and quality of tracks (Baumert, Trautwein, & Artelt, 2003; , the majority of states have adopted a variant of the tripartite system of Hauptschule (least-demanding track), Realschule (intermediate track), and Gymnasium (highest track). Hauptschule and Realschule students graduate after Grade 9 or 10 and then typically enter the dual system, which combines part-time education at vocational school with on-thejob training. Students from traditional Gymnasium graduate after Grades 12 or 13, which is a prerequisite for university entrance. To overcome the strict differentiation between Gymnasium and the other school types, several German states now allow the best students from different tracks to enter upper-secondary education at the vocational Gymnasium and the comprehensive school in order to qualify for university. Approximately 30% of students in the German school system qualify to go to university. Because non-Gymnasium students leave secondary school after Grade 9 or 10, it was not possible to include these students in this investigation.
Description of the Study and Sample
The data for Study 1 come from a large, ongoing German study (Transformation of the Secondary School System and Academic Careers, or TOSCA), conducted at the Max Planck Institute for Human Development, Berlin, and the Institute for Educational Progress at the Humboldt University, Berlin (see Köller, Watermann, Trautwein, & Lüdtke, 2004) . The data considered here are based on students from 147 randomly selected upper secondary schools in a single German state. The schools are representative of the traditional and vocational Gymnasium school types, which provide students with the qualifications to attend university. Students in the traditional Gymnasium are a particularly highly selected sample in terms of academic achievement.
A multistage sampling procedure was implemented to ensure that the data were representative. Schools and students were randomly selected. The participation rate at the school level was 99%, and a satisfactory participation rate of more than 80% was achieved at the student level. At T1, the students in the sample were in their final year of upper secondary schooling, with a mean age of 19.51 years (SD = 0.77). Two trained research assistants administered materials in each school between February and May 2002. Students participated voluntarily, without any financial reward. At T1, all students were asked to provide written consent to be contacted again later for a second wave Stability of the BFLPE of data collection. At T2, participants were asked to complete an extensive questionnaire, taking about 2 hours, in exchange for a financial reward of 10 (about U.S. $12). Because the focus of this investigation is on the stability of effects over time, actual analyses are based on responses by the 2,306 (48%) students who completed the math self-concept instrument at T1 (final year of high school) and T2 (2 years after graduation from high school). However, T1 school-average achievement was based on responses by all students from each of the 147 schools who completed the achievement tests administered at T1. Comparing students in the final sample with those in the original sample, students responding at T2 were more likely to be female, to be younger in age, to be more mathematically able based on both test scores and school grades, to come from a more academically selective school, and to have a higher math self-concept (all effect sizes were modest, varying between .1 and .3).
Instruments
Math self-concept. Math self-concept was based on the German adaptation of the Self Description Questionnaire III, a multidimensional self-concept instrument for late adolescents and young adults based on the Shavelson, Hubner, and Stanton (1976; Marsh & Shavelson, 1985) model. In the German adaptation (Schwanzer, Trautwein, Lüdtke, & Sydow, 2005) , four researchers with English as a second language translated all original items independently of each other. Because the translation was intended to be used with a diverse sample of students, there was an emphasis on using simple, common words that would be easily understood by all students. Subsequently, using the assistance of a professional translator, the most appropriate translation was chosen (and in some instances refined). Extensive pilot testing resulted in a short German instrument with four items per scale with a 4-point (disagree to agree) response format. The four items chosen per scale emphasized cognitive evaluations (e.g., "I'm good at mathematics") rather than affective items (e.g., "I like mathematics") and had the highest factor loadings on their respective factors. The math self-concept items were administered at both T1 and T2. Marsh, Trautwein, Lüdtke, Köller, and Baumert (2006) demonstrated strong support for the convergent and discriminant validity of responses to this math self-concept scale. Thus, for example, math self-concept was substantially positively related to math school grades (.71), math standardized achievement test scores (.59), and taking advanced math courses (.51) but was nearly unrelated or even negatively related to English and German outcomes.
Academic outcome measures.
The mathematics achievement test consisted of original items from the Third International Mathematics and Science Study (TIMSS; e.g., Baumert, Bos, & Lehmann, 2000) . A total mathematics achievement score was constructed using the original metric of the TIMSS study. Although the test was low stakes (i.e., the results had no consequences and student received no feedback on the results), seperate experimental studies
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separate with random assignment to conditions showed that the addition of rewards contingent on informational feedback, grading, and performance had no effect on test performances (Baumert & Demmrich, 2001) . However, in a separate experimental study with random assignment to conditions, Baumert and Demmrich (2001) showed that the addition of rewards contingent on informational feedback, grading, and performance had no effect on test performances.
All schools used a school grade scale that ranged between 0 points (very low achievement) to 15 points (very high achievement). Grades were based on the school grades that students had received on their report cards that covered work completed over approximately 6 months. Actual grades (based on official school records) were available for students from a majority-but not all-of schools considered in Study 1. The correlation between self-reported grades and documented grades was r = .93 (p < .001) for students who had nonmissing values for both constructs. However, to minimize missing values and to maximize the similarity between Studies 1 and 2 (actual grades were not available in Study 2), self-reported grades were used in both studies. School-average measures of achievement were always based on test scores rather than on school grades.
Statistical Analyses
Recent BFLPE studies (e.g., Lüdtke, Köller, Marsh, & Trautwein, 2005; Marsh & Hau, 2003) have used multilevel modeling approaches. In most studies conducted in school settings, individual participant characteristics are confounded with those associated with groups (e.g., classrooms, schools, etc.) because such groups typically are not established according to random assignment. This clustering effect entails problems with respect to the appropriate levels of analysis, aggregation bias, and heterogeneity of regression (Raudenbush & Bryk, 2002) . Participants in the same group are typically more similar to other participants in the same group than they are to participants in other groups. Even when participants are initially assigned at random, they tend to become more similar to each other over time. Furthermore, a variable may have a very different meaning when measured at different levels. For example, the BFLPE research reviewed here suggests that a measure of ability at the student level provides an indicator of a student attribute, whereas school-average achievement at the school level becomes a proxy measure of a school's normative environment. Thus, the average achievement of a school has an effect on student self-concept above and beyond the effect of the individual student's ability. Multilevel modeling is designed to resolve the confounding of these two effects by facilitating a decomposition of any observed relationship among variables, such as self-concept and ability, into separate within-school and between-school components (see Goldstein, 2003; or the classroom level. A detailed presentation of multilevel modeling (also known as hierarchical linear modeling) is available elsewhere (e.g., Raudenbush & Bryk, 2002; Snijders & Bosker, 1999) .
By basing the analyses on responses by participants with both T1 and T2 data, there were very few missing data (less than 1% missing responses). Although missing data was not an important problem for the final sample, we used the expectation maximization algorithm, a widely recommended approach to imputation for missing data, as operationalized in SPSS (Version 11.5) to impute missing values for T1 math self-concept (T1MSC), math grades, and math test scores. This procedure is preferable to traditional procedures such as listwise and pairwise deletion for missing data.
Based on strong theoretical models, it is appropriate and desirable to posit causal effects and to test causal predictions based on appropriate statistical analyses. However, even in rigorous studies, causality cannot be proven; it can only be shown that the data are consistent with strong tests of causality. Hence, we have been careful to use the generic term predictive effect, which does not imply causality, when discussing the actual results of our statistical analyses.
Multilevel Models
All multilevel analyses in this investigation were conducted with the commercially available MLwiN statistical package (Version 2; see Rasbash, Steele, Browne, & Prosser, 2005 ; also see Goldstein, 2003) that is specifically designed to analyze multilevel data. To test the a priori predictions and research questions, a set of eight multilevel models was evaluated. In each model, either T1MSC or T2 math self-concept (T2MSC) was the dependent variable. The overall strategy was to begin with the most basic tests of the BFLPE and then evaluate the consequences of adding variables or interaction terms in relation to a priori predictions or research questions. In this sense, all the models are a priori models.
In Models 1, 2, and 3, we tested the effects of the BFLPE based on individual achievement test scores in combination with school-average achievement (Model 1, the traditional basis of the BFLPE), school type (1 = traditional Gymnasium, a selective school; 0 = other), and the combination of both school-average achievement and school type. The purpose of these comparisons was to determine whether attending a selective school has a positive (assimilation) effect on self-concept that offsets the negative (contrast) effect of school-average achievement.
For each of these models, separate analyses were conducted for T1MSC (Models 1A, 2A, and 3A), T2MSC (Models 1B, 2B, and 3B), and T2MSC with T1MSC included as a predictor variable (Models 1C, 2C, and 3C). The purpose of these models was to compare the sizes of effects near the end of high school (T1) and several years after graduation from high school (T2) and to determine whether the effects of school-average achievement continued to have negative effects at T2 after controlling for the effects observed at T1.
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Models 4, 5, and 6 paralleled the first three models except that they included both achievement tests scores (as in the first three models) and high school grades as predictor variables. The purpose of these models was to compare the effects of test scores and school grades on academic selfconcept at T1, T2, or T2 controlling for T1. Particularly relevant is the extent to which the BFLPE associated with school-average achievement is mediated by school grades.
In Model 7, we explore whether the size of the BFLPE based on schoolaverage achievement is moderated by gender or individual achievement, whether the effect is larger or smaller for girls than for boys, and whether the effect is larger or smaller for students who are initially more able. This is accomplished by adding appropriate main and interaction effects to those predictor variables in Model 4. In Model 8, we conduct parallel analyses in which the BFLPE is based on school type (selective vs. nonselective) rather than school-average achievement.
To facilitate the interpretation of the results and to reduce potential multicollinearity problems, we began by standardizing (z scoring) all variables to have M = 0 and SD = 1 across the entire sample (Appendix, Study 1). Schoolaverage achievement was determined by taking the average of achievement scores for students in each school (but not restandardizing these scores so that individual student and school-average achievement scores were in the same metric). Product terms were used to test interaction effects. In constructing these product variables, we used the product of standardized (z score) variables, but the product terms were not restandardized. In this respect, all parameter estimates based on multilevel models in this investigation are standardized parameter estimates in which the standardized metric is based on the metric of the individual-level variables (for further discussion, see Marsh & Rowe, 1996 ; also see Aiken & West, 1991; Raudenbush & Bryk, 2002) . Total effects can be divided into direct and indirect (or mediated) effects when there is a potential mediating variable. In this investigation, for example, we predict that the negative effects of school-average ability on T2MSC will be largely mediated by T1MSC. It is, of course, relevant to evaluate the statistical significance of mediated effects using appropriate procedures such as those outlined by Krull and MacKinnon (2001) that are applied to multilevel models. In this investigation, whenever we discuss mediated effects, we tested the statistical significance of these effects using what Krull and MacKinnon (p. 259) refer to as the 2-1-1 model in which the first variable in the causal chain is a grouplevel variable (school-average ability in this investigation).
Preliminary Analyses: School-Level Variation in Test Scores, Grades, and Self-Concept
In preliminary analyses, we evaluated the multilevel structure of math achievement, math school grades, and math self-concept. Consistent with a priori predictions based on previous research, there was substantial variation between schools in terms of math achievement but substantially less variation Stability of the BFLPE between schools in math school grades and particularly in math self-concept. These differences are illustrated in terms of the caterpillar plots (Figure 2) . Thus, for example, in Figure 2A , the 147 schools (each school is represented by one of the 147 vertical lines) are ranked in terms of math achievement, and a 95% error bar shows how variable scores are within a given school. For math achievement, many schools are clearly above or below the grand mean across all schools (zero, because these scores were standardized). School intercepts vary from more than a standard deviation below the mean to half a standard deviation above the mean. Consistent with the grade-on-a-curve effect, there is much less variation in school grades ( Figure 2B ). In contrast to math achievement, there are only a few error bars representing different schools that do not overlap with the mean grade across all schools. Consistent with the BFLPE, there is even less school-to-school variation in math self-concepts ( Figure 2C ). The intraschool correlation is an index of the amount of variation in each outcome that can be explained in terms of differences between schools. Whereas the intraschool correlation is substantial for math achievement (.26), it is much smaller for math school grades (.04) and even smaller for math self-concept (.02). In summary, consistent with the grade-on-a-curve effect and the BFLPE, there is substantial school-to-school variation in math achievement scores but much less variation in math school grades and math self-concept.
Results and Discussion
The BFLPE
In each of a set of multilevel models, math self-concept responses are predicted from different combinations of individual-level and school-level variables specifically constructed to assess a priori hypotheses and research questions. For each model, three sets of analyses were conducted in which the dependent variable was T1MSC (Table 1 , Models 1A, 2A, and 3A), T2MSC (Table 1 , Models 1B, 2B, and 3B), and T2MSC in which T1MSC was included as a predictor variable to assess change in math self-concept (Table 1 , Models 1C, 2C, and 3C).
The predictive effect of individual achievement is substantial for T1MSC (.68; Model 1A in Table 1 ) and for T2MSC (.63; Model 1B, Table 1 ). In Model 1C (Table 1) , T1MSC has the largest predictive effect on T2MSC (.73), but the predictive effect of individual achievement is still highly significant (.15). Hence, individual achievement test scores from T1 have a significant direct predictive effect on T2MSC beyond the substantial indirect predictive effect that is mediated by T1MSC.
For present purposes, the most important results of Model 1 are the predictive effects of school-average achievement, the BFLPE. This predictive effect is statistically significant, substantial, and negative for T1MSC (-.39, Model 1A) and nearly as large for T2MSC (-.34, Model 1B). Hence, there is a substantial negative predictive effect of school-average achievement on T2MSC collected 2 years after graduation from high school. Furthermore, even after controlling for the substantial negative predictive effect of schoolaverage achievement on T1MSC, school-average achievement still has a small, statistically significant, negative predictive effect on T2MSC (-.07, Model 1C). Hence, school-average achievements from T1 have a small (statistically significant) negative direct predictive effect on T2MSC beyond the substantial indirect negative predictive effect that is mediated by T1MSC. This implies that school-average achievement has new negative predictive effects on math self-concept after graduation from high school, beyond what can be explained in terms of the earlier negative predictive effects on T1MSC collected at the end of high school. Hence, at least from this perspective, the negative predictive effect of school-average achievement grows larger after graduation from high school rather than diminishing.
Model 2 (Table 1) is essentially parallel to Model 1 except that the BFLPE is represented by school type (i.e., attending a highly selective traditional Gymnasium) rather than school-average achievement. Whereas the negative predictive effects of school type in Model 2 are systematically smaller than the corresponding predictive effects based on school-average achievement in Model 1, the pattern and direction of predictive effects are similar. The only major difference is that the negative predictive effect of school type on T2MSC after controlling for T1MSC (Model 2C) is not statistically significant (whereas the corresponding predictive effect of school-average achievement in Model 1 is significantly negative).
In Model 3 (Table 1) we included both school-average achievement and school type as predictor variables. Not surprisingly, given that these variables are substantially correlated, the unique predictive effects of each are systematically smaller than in the corresponding analysis, in which only one or the other of these school-level variables was included. However, what is interesting is the fact that both of these school-level variables have significantly negative predictive effects on T1MSC (Model 3A) and T2MSC (Model 3B). Thus, for example, whereas the negative predictive effect of school-average achievement was -.39 in Model 1A (which did not include school type), the corresponding predictive effect was -.25 in Model 3A (which did include school type). Similarly, whereas the negative predictive effect of school type was -.20 in Model 2A (which did not include school-average achievement), the corresponding predictive effect was -.12 in Model 3A (which did include schoolaverage achievement). In summary, the results of Models 1, 2, and 3 provide clear support for the BFLPE and for the main a priori prediction of the present investigation. The predictive effect of school-average achievement (the BFLPE) is substantially negative at the end of high school and continues to be substantially negative 2 years after graduation from high school. Furthermore, there are new negative predictive effects of school-average achievement on T2MSC beyond the substantial negative predictive effects that are mediated by T1MSC. Hence, the predictive effects of school-average achievement and school type continue to have substantial negative predictive effects on math self-concept several years after graduation from high school. On this basis, we conclude that the BFLPE is a persistent, long-lasting phenomenon. 
The Predictive Effect of School Grades on the BFLPE
Models 4, 5, and 6 (Table 1) largely parallel Models 1, 2, and 3. The main difference is that individual student grades are also included in each of the models as a predictor of math self-concept. Not surprisingly, math grades have a substantial positive predictive effect on math self-concept, and a substantial portion of the predictive effect of math achievement on math selfconcept (as shown in Model 1) can be explained in terms of math grades. Thus, for example, in Model 4A the combined predictive effect of individual achievement (.46) and grades (.49) is substantially larger than the predictive effect of either of these individual student variables considered alone. Of particular relevance is the BFLPE-the predictive effects of the school-level variables. As predicted on the basis of the grade-on-a-curve effect, the BFLPE is systematically smaller in models that include school grades. Equally able students get lower grades in schools where the school-average achievement level is higher and, in this investigation, in academically selective schools (i.e., the Gymnasium schools). Hence, part of the negative predictive effect of these school-level variables is mediated by school grades. However, the predictive effects of school-average achievement (Model 4) and school type (Model 5) are still significantly negative for both T1MSC and T2MSC. Furthermore, the predictive effects of school-average achievement (Model 4C) and school type (Model 5C) continue to have a significant predictive effect on T2MSC even after controlling for T1MSC.
Generalizability of the BFLPE: Interactions With Gender and Individual Achievement
In Models 7 and 8 (Table 2) , we added individual student gender and interaction effects involving gender and individual student ability to models already considered. Whereas girls tend to have lower math self-concepts than boys do, this gender difference only reaches statistical significance in Model 7A. Gender does, however, interact with individual student achievement such that the predictive effect of math achievement on math self-concept is somewhat stronger for girls than for boys. The BFLPE (negative predictive effects of school-average achievement in Model 7 and school type in Model 8) also varies somewhat as a function of gender. In each case, the BFLPE is somewhat larger for girls than for boys. Of particular relevance to this investigation, the negative predictive effects of school-average achievement (Model 7) and school type (Model 8) do not vary substantially with individual student achievement. Whereas there is a marginally significant interaction with school type for T1MSC (Model 8A), the predictive effect is not significant for T2MSC, nor is the interaction with school-average achievement significant for T1MSC or T2MSC (Model 7). In summary, the results of these extended models suggest that the BFLPE is robust, generalizing reasonably well at different levels of individual student achievement and gender. 
Stability of the BFLPE
Study 2
As described earlier, the primary purpose of Study 2 is to extend tests of the stability of the BFLPE over a longer period of time. The main difference between the two studies is that the T1-T2 interval is 4 years in Study 2 compared to 2 years in Study 1. Despite this substantially longer interval, a priori predictions and research questions are the same in both studies (see earlier discussion).
Method
Description of the Study and Sample
Study 2 is based on a subsample of the longitudinal Learning Processes, Educational Careers and Psychosocial Development in Adolescence study. This investigation was conducted by the Max Planck Institute for Human Development in Berlin (for more general descriptions of the study and resulting database, see Baumert et al., 1996) . The data analyzed in this article are based on students from 94 randomly selected upper secondary schools in four German states: two in East Germany and two in West Germany. Schools were randomly sampled in each participating state. The schools are representative of the traditional Gymnasium school type and the comprehensive upper secondary school; both school types provide students with the qualifications to attend university. Gymnasium students in the traditional Gymnasium are a particularly highly selected sample in terms of academic achievement. Trained research assistants administered materials in each school at the end of the 1996-1997 school year (T1). At T1, all students were asked to provide written consent to be contacted again for a second wave of data collection. At T2, 4 years later, participants were asked to complete an extensive questionnaire taking about 2 hours in exchange for a financial reward of 15€ (about U.S. $18).
Because our focus is on the stability of predictive effects over time, actual analyses are based on responses by the 1,758 (42%) students who completed the math self-concept instrument at both T1 (1 year prior to graduation from high school) and T2 (3 years after graduation from high school). The mean age of students at T1 was 18.55 (SD = 0.56). However, as in Study 1, T1 school-average achievement was based on responses by all students from each of the 94 schools who completed the achievement tests administered at T1. As in Study 1, students in the final sample compared to students in the original sample were more likely to be female, to be younger in age, to be more mathematically able based on both test scores and school grades, to come from a more academically selective school, and to have a higher math self-concept (all effect sizes were modest, varying between .1 and .3).
Instruments
Math self-concept. T1MSC was assessed using a short, 5-item scale. This standard German measure of the construct has been shown to be reliable and valid in large-scale survey studies conducted over the past 25 years (Möller & Stability of the BFLPE ). An example item is, "Nobody's perfect, but I'm just not good at math." Students responded to each item on a 4-point scale (1 = totally agree to 4 = totally disagree). Total scores were computed by aggregating all items, resulting in scores ranging from 1 (low self-concept) to 4 (high self-concept). T2MSC was assessed by the German adaptation of the Self Description Questionnaire III math selfconcept instrument that was used in Study 1. To test the comparability of the math self-concept scales used at T1 and T2 in Study 2, a small subsequent study was conducted. A self-concept questionnaire that included the two scales was administered to 115 university students (54.8% women) from various fields of study at a Berlin university. The nine math self-concept items were subjected to a confirmatory factor analysis in which the five items from one scale were used to define one latent factor and the four items from the second scale defined a second latent factor. The latent correlation between the two factors was r = .97, indicating that both scales measured a similar underlying math self-concept construct.
Academic outcome measures. The items on the math achievement test were taken from previous national and international studies, in particular the International Association for the Evaluation of Educational Achievement's First and Second International Mathematics Study, the Third International Mathematics and Science Study (Beaton et al., 1996; Husén, 1967; Robitaille & Garden, 1989) and an investigation conducted at the Max Planck Institute for Human Development (Baumert, Roeder, Sang, & Schmitz, 1986) . Curriculum experts had assessed the curricular validity of all items beforehand. Individual achievement scores were calculated on the basis of item response theory. Internal consistency estimates of reliability were above .80. School grades in mathematics were based on student self-reports of grades from their previous report cards.
Statistical Analyses
Statistical analyses were based on multilevel analyses of the same set of a priori path models considered in Study 1. Because we based analyses on responses by participants with both T1 and T2 data, there were few missing data, and we again used the expectation maximization algorithm to impute missing values for T1MSC, math grades, and math test scores. As described in Study 1, we began by standardizing (z scoring) all variables to have M = 0 and SD = 1 across the entire sample (Appendix, Study 2). School-average achievement was determined by taking the average of achievement scores for students in each school (but not restandardizing these scores so that individual student and school-average achievement scores were in the same metric). Product terms were used to test interaction. Again, intraschool correlations indicated that school-level variation was substantial for math achievement test scores (.23) but substantially less for math school grades (.07) and particularly for math self-concept (.02).
The same set of models evaluated in Study 1 is considered in Study 2. Again, the main focus of these analyses is on the predictive effects of schoollevel variables (school-average achievement and school type) on math selfconcept assessed at 1 year prior to the completion of high school (T1) and 3 years after graduation from high school (T2).
The BFLPE
The predictive effect of individual achievement is substantial on T1MSC (.47; Model 1A in Table 3 ) and T2MSC (.46; Model 1B, Table 3 ). In Model 1C (Table 3) , T1MSC has the largest predictive effect on T2MSC (.61), but the predictive effects of individual achievement are still highly significant (.18). Hence, individual achievement test scores from T1 have a significant direct predictive effect on T2MSC beyond the substantial indirect predictive effect that is mediated by T1MSC.
The BFLPE (the negative predictive effect of school-average achievement in Model 1) is statistically significant and substantial for T1MSC (-.28, Model 1A) and for T2MSC (-.21, Model 1B). Hence, there is a substantial negative predictive effect of school-average achievement on T2MSC collected 4 years later. However, after controlling for the substantial negative predictive effect of school-average achievement on T1MSC, the negative predictive effect of school-average achievement (based on T1 achievement) on T2MSC (-.03, Model 1C) is not statistically significant. This implies that school-average achievement has no additional negative predictive effects on math selfconcept after graduation from high school beyond what can be explained in terms of the earlier negative predictive effects on T1MSC collected 1 year before the end of high school.
Model 2 (Table 3) is essentially parallel to Model 1 except that the BFLPE is represented by school type (i.e., attending an academically selective high school) rather than school-average achievement. Whereas the negative predictive effects of school type in Model 2 are systematically smaller than the corresponding predictive effects based on school-average achievement in Model 1, the pattern and direction of predictive effects are similar.
In Model 3, both school-average achievement and school type are included as predictor variables. Because these variables are substantially correlated, the unique predictive effects of each are smaller than in the parallel analysis in which the other was not included. Nevertheless, both of these school-level variables had significantly negative predictive effects on T1MSC (Model 3A) and T2MSC (Model 3B). Thus, for example, whereas the negative predictive effect of school-average achievement was -.28 in Model 1A (which did not include school type), the corresponding predictive effect was -.24 in Model 3A (which did include school type).
In summary, the results of Models 1, 2, and 3 provide clear support for the BFLPE and for the main a priori prediction of this investigation. The predictive effects of school-average achievement and school type (the BFLPE) are Model 5B Note.
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T1MSC
= Time 1 math self-concept; T2MSC
= Time 2 math self-concept; ∆T2MSC = Time 2 math self-concept controlling for T1MSC; school-average math test = school average of math achievement test scores; school type: 1 = selective Gymnasium, 0 = other. All parameter estimates are statistically significant when they differ from zero by more than 2 standard errors. All outcome and predictor variables were standardized (M = 0, SD = 1) at the individual student level so that parameter estimates are standardized in relation the mean and standard deviation of individual-level variables. Analyses are based on responses by 1,758 students who completed the math self-concept instrument at Time 2. *p < .01.
substantially negative near the end of high school and continue to be substantial and negative 4 years later. Whereas there are no new negative predictive effects of school-average achievement or school type on T2MSC after controlling for the negative predictive effects of these school-level variables on T1MSC, there are no indirect positive predictive effects of these school-level variables to offset the substantial negative predictive effects that are largely mediated by T1MSC. Hence, the predictive effects of school-average achievement and school type continue to have substantial negative predictive effects on math self-concept 3 years after graduation from high school. On this basis, we argue that the BFLPE is a persistent, long-lasting phenomenon.
The Predictive Effect of School Grades on the BFLPE
In Models 4, 5, and 6 (Table 3) individual student grades are added to variables considered in Models 1, 2, and 3. Both individual achievement and grades have substantial positive predictive effects on math self-concept. Thus, for example, the predictive effect of individual math achievement on T1MSC is .47 in Model 1A, but only .32 in Model 4A. What is surprising, perhaps, is that the predictive effect of math achievement in Model 4A is nearly as large as the predictive effect of math grades (.40). The combined predictive effects of individual math achievement and math school grades on math self-concept are substantially larger than the predictive effect of either of these individual student variables considered alone.
For our purposes, the most important component of Models 4, 5, and 6 is the BFLPE-the predictive effects of the school-level variables. As predicted on the basis of the grade-on-a-curve effect, the BFLPE is systematically smaller in models that include school grades. Importantly, however, the predictive effects of school-average achievement (in Model 4) and school type (Model 5) are still significantly negative for both T1MSC and T2MSC. Indeed, whereas the sizes of these negative predictive effects are smaller, the pattern of significant predictive effects is nearly the same in Models 3, 4, and 5 (which include math grades) as the corresponding predictive effects in Models 1, 2, and 3 (which do not include math grades).
Generalizability of the BFLPE: Interactions With Gender and Individual Achievement
In Models 7 and 8 (Table 4) , we added individual student gender, and interaction effects involving gender and individual student ability, to models already considered. Although (based on previous findings) it is not surprising that girls tend to have lower math self-concepts than boys do, the predictive effect of math achievement on math self-concept does not vary as a function of gender. Of more particular relevance to this investigation is the question of whether the BFLPE (the negative predictive effects of school-average achievement or school type) varies as a function of individual student achievement or individual student gender. Of the total of 12 interactions in Models 7 and 8, only 1 is marginally significant. For T1MSC, the negative predictive effect of school-average Note.
T1MSC
= Time 2 math self-concept; ∆T2MSC = Time 2 math self-concept controlling for T1MSC; school average math test = school average of math achievement test scores; school type: 1 = selective Gymnasium, 0 = other. All parameter estimates are statistically significant when they differ from zero by more than 2 standard errors. All outcome and predictor variables were standardized (M = 0, SD = 1) at the individual student level so that parameter estimates are standardized in relation the mean and standard deviation of individual-level variables. Analyses are based on responses by 1,758 students who completed the math self-concept instrument at Time 2.
*p < .05. achievement is greater for more able students. This predictive effect is not, however, significant for T2MSC, nor do the negative predictive effects of school type vary with individual levels of student achievement. None of the interactions with individual student gender is significant, indicating that the size of the BFLPE is similar for boys and for girls. In summary, the results of these extended models suggest that the BFLPE is robust, generalizing reasonably well at different levels of individual student achievement and gender.
General Discussion for Studies 1 and 2
Is the BFLPE a Persistent, Long-Lasting Phenomenon?
The overarching purpose of this investigation is to test a priori predictions that the BFLPE associated with school-average achievement and school type is clearly evident at the end of high school and that these effects are still evident for participants several years after graduation from high school. In both studies, the BFLPE is substantial for both T1MSC and for T2MSC. Hence, there is clear support for a priori predictions that the BFLPE is a persistent, long-lasting phenomenon.
A critical and apparently unique contribution of this investigation is the evaluation of the BFLPE (negative predictive effects of school-average achievement and school type) on academic self-concept while students were in high school (T1) and again several years after they had graduated from high school (T2). Obviously, this is a more demanding test of the BFLPE than simply assessing the size of the BFLPE on a single occasion while students are in high school or even tests of the BFLPE based on more than one occasion during high school. Whereas there now exists clear support for the BFLPE during high school, a focus of this investigation was whether this predictive effect remained after students had graduated from high school and were no longer in the high school setting in which the BFLPE was established. Although it might be reasonable to suggest that the BFLPE should dissipate over time, the results of the present investigation show that the predictive effects are persistent and continue to have a substantial predictive effect on academic selfconcepts long after graduation from high school.
In evaluating the stability of the BFLPE, it is critical to interpret carefully the results from Model A (based on T1MSC), Model B (based on T2MSC), and Model C (based on T2MSC controlling for the predictive effects of T1MSC). Results based on Models A and B show that the negative predictive effects of the BFLPE are statistically significant and substantial near the end of high school and again several years after graduation. If the BFLPE was a short-term, transitory phenomena, one might expect that the predictive effect of school-level achievement and school type would only be substantial for T1MSC (Model A) but not for T2MSC (Model B). However, once the negative predictive effects of these school-level variables on T1MSC had been controlled, a substantial diminution of the BFLPE should result in a positive direct effect of these schoollevel variables for T2MSC (Model C, also see earlier discussion of Figure 1B) .
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Thus, the indirect negative BFLPE mediated by T1MSC would be offset to a large extent by a positive, direct effect of high-school-average achievement on T2MSC. Hence, even though the BFLPE might be negative for T2MSC when T1MSC is not controlled, the direct predictive effect of school-average ability might be positive for T2MSC after controlling for the negative predictive effects mediated through T1MSC. There was, however, absolutely no support for such alternative speculations. Indeed, for Study 1 there was a small but statistically negative predictive effect of school-average achievement (Model 1C, Table 1 ) on T2MSC even after controlling for the substantial negative predictive effects of school-average achievement on T1MSC. This implies that there were new, more negative predictive effects of school-average achievement after graduation from high school (T2) in addition to the substantial negative predictive effects already experienced during high school (T1). Whereas this pattern has been found in previous research based on two data collections during high school (e.g., Marsh, 1991) , this is apparently the first such finding following graduation from high school.
In Study 2, the corresponding negative direct predictive effect on T2MSC after controlling for T1MSC was not statistically significant (Model 1C in Table  3 ). Importantly, however, there was no statistically significant positive predictive effect of school-average achievement, as would be expected if there were a systematic diminution of the BFLPE over time. Hence, whereas there was no evidence that the size of the BFLPE increased during the period following high school in Study 2, it did not decrease. Furthermore, there are differences between the two studies that might account for these different results. In particular, the time lag in Study 1 was only about 2 years (from final year of high school to 2 years after graduation from high school), whereas the time lag in Study 2 was nearly twice as long (from the year before the final year in high school to 3 years after graduation from high school).
School Grades, Grading on a Curve, and the BFLPE The BFLPE presents a dilemma for academic self-concept researchers. On one hand, there is clear evidence that academic self-concept is more strongly related to school-based performance measures, such as school grades, compared to standardized test scores. On the other hand, because grades tend to be idiosyncratic to a particular setting and teachers tend to grade on a curve, school grades do not provide a common metric that is generalizable over different schools and classes. Hence, most BFLPE studies have been based on standardized achievement test scores. However, Marsh (1987) noted that the BFLPE and a grading-on-a-curve effect have a similar rationale and are mutually reinforcing, such that the BFLPE is mediated in part by school grades.
Results of the present investigation replicate these earlier results but also extend them in some interesting ways. Not surprisingly, in both Studies 1 and 2, school grades have a substantial influence on T1MSC beyond the substantial predictive effect of individual student achievement. What may be more surprising is that the achievement test scores continue to have such a substantial predictive effect on academic self-concept beyond the predictive Stability of the BFLPE effect of school grades. This suggests that students know their relative abilities in relation to a broader, more generalizable frame of reference in addition to the more narrowly focused frame of reference provided by other students in their school. It is also interesting to note that the relative contribution of test scores is as high or higher for models based on T2MSC, collected several years after graduation from high school (e.g., Models 4B and 4C), than for models based on T1MSC, collected near the end of high school (e.g., Model 4A). Nevertheless, it is relevant to note that both school grades and, in particular, test scores continue to have significant predictive effects on T2MSC even after controlling for T1MSC. As such, the results of our study demonstrate that each of these sources of information about achievement continues to have substantial predictive effects on academic self-concept. Whereas the predictive effects of test scores and grades in T2MSC are similar in Study 1, the predictive effects of test scores are significantly larger than high school grades after students have graduated from high school. Because test scores reflect a broader frame of reference than school grades that are highly dependent on the achievement levels of other students in the same high school, it is not surprising that test scores are strongly related to academic selfconcept after graduation from high school.
The BFLPEs, the negative predictive effects of school-average achievement and school type, are substantially smaller after controlling for school grades. This implies that the grading-on-a-curve effect and the BFLPE are substantially overlapping, mutually reinforcing processes that have independent predictive effects on academic self-concept. Hence, results based on these two large, representative samples of German high schools and the distinctive form of tracking students into different school types in the German school system replicate Marsh's (1987) results based on a large representative sample of U.S. high schools. Although beyond the scope of our study, a useful direction for further research would be to disentangle the apparently confounded effects of these two processes. Whereas typically these processes are positively related, it should be possible to find naturally occurring situations in which the two processes are not confounded (e.g., where school grades are based on absolute criteria or are externally moderated in relation to external criteria that are measured along a common metric) or, perhaps, to experimentally manipulate grades in a laboratory setting so that they are independent of achievement test scores. The critical issue is the extent to which the size of the BFLPE varies as a function of the grading standards.
Generalizability of the Predictive Effects
The results of this investigation indicate that the BFLPE is reasonably robust over two different studies, over time, over gender, and over individual student ability levels. The major focus of this investigation is to demonstrate that the BFLPE that is widely demonstrated in high school settings is long lasting and persistent after students have graduated from high school. We were also interested, however, in determining how robust the BFLPE is
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over gender and individual student achievement levels. The inclusion of additional variables representing gender, and interactions between individual achievement with gender and with school-average achievement, had almost no effect on the size of the BFLPE in either Study 1 or Study 2. Although the BFLPE was marginally larger for girls than for boys, this interaction was only significant for some models in Study 1 and was not statistically significant for any analyses in Study 2. Consistent with previous results, the BFLPE did not vary much as a function of individual student achievement. In Study 1, individual student achievement did not interact significantly with school-average achievement in Models 6A, 6B, or 6C, but there was a marginally significant interaction with school type in Model 7A (but not 7B or 7C), suggesting that the BFLPE was slightly smaller for more able students. In Study 2, individual student achievement did not interact significantly with school type in Models 7A, 7B, or 7C, but there was a marginally significant interaction with schoolaverage achievement in Model 6A (but not in 6B or 6C), suggesting that the BFLPE was slightly larger for more able students. Although the precise nature of the few small interactions that reached statistical significance (due in part to the large sample sizes) was not entirely consistent across the two studies, both studies provided reasonable support for the robustness of the BFLPE over time, gender, and individual student achievement levels.
Given that Studies 1 and 2 were based on different materials, different cohorts of students, and different time frames, there was good consistency in the pattern of results. In particular, both studies clearly demonstrate that the BFLPE is persistent in that the predictive effects are clearly evident even several years after graduation from high school. However, even though the patterns of predictive effects are largely similar in the two studies, the predictive effects are systematically larger in Study 1 than in Study 2. The positive predictive effects of individual student characteristics (student achievement and school grades) and the negative predictive effects of school-level characteristics (school-average achievement and school type) are all larger in Study 1 than in Study 2. Although there are several potential sources of difference, the most likely seems to be the time frame of the two studies. Study 2 began earlier (T1 was the second-to-the-last year of high school) than Study 1 (T1 was the last year of high school) and lasted longer (the T1-T2 interval was 2 years in Study 1 and 4 years in Study 2). It is not, perhaps, surprising that the predictive effects of school grades and achievement in high school have smaller predictive effects on self-concept measures collected 4 years later in Study 2 than parallel predictive effects after only 2 years in Study 1. More surprising, perhaps, is the finding that the predictive effects in Study 2 are also smaller at T1. The results may reflect the fact that the academic self-concepts of students near the end of high school (Study 1) are more closely aligned to objective indicators of academic accomplishment (including the relative performances of classmates) than they are in the penultimate year of high school (in Study 2). However, the smaller BFLPE on T1 self-concept in Study 2 than in Study 1 may also reflect the different self-concept instruments used at T1 in the two studies. Although clearly beyond the scope of this investigation, it Stability of the BFLPE would be useful to assess the strength of the BFLPE more frequently over a longer span of time to test the predictions that (a) the BFLPE grows larger the longer the same students remain in the same school and (b) that the BFLPE is reasonably stable over time even after students have graduated from high school.
Limitations and Directions for Further Research
It is relevant to address potential limitations of this investigation in terms of their implications for interpretation of our results and directions for future research. BFLPE theory offers causal predictions about the effects of schoolaverage ability, and the combination of sophisticated statistical analyses and longitudinal data provide strong tests of these causal predictions. It is, nevertheless, inappropriate to claim that our results prove that the predictive effects that we have found represent true causal effects. This limitation appears to be an inevitable consequence of the nature of this research, but convergence of results based on alternative experimental designs and even stronger statistical techniques would strengthen the interpretation of the results.
In this investigation, we considered math self-concept only, and this has been the focus of a number of other BFLPE studies (e.g., Marsh & Craven, 2002) . On the basis of existing theory and a very limited amount of research, there is no reason to expect that the BFLPE does not apply equally well to other academic domains. Because school-average abilities in different academic domains (e.g., school-average abilities in mathematics, science, history, language) are likely to be very highly correlated, it is unlikely that different school-average abilities can be readily differentiated in the general population. It is possible, however, that schools that are highly selective in a specific academic domain (e.g., mathematics, sport, performing arts) will have BFLPEs that are specific to that domain (e.g.., Marsh, 1994 ; also see Marsh & Craven, 2002) that will undermine some of the domain-specific attributes that such schools seek to reinforce. A number of issues related to the representativeness of the sample limit the generalizability of the results. Although the original samples in both studies were representative of German students attending the final 2 years of high school, typically in preparation for subsequent university attendance, this only represents about 30% of the total population of this age cohort. As is inevitable in large-scale longitudinal studies-particularly ones that attempt to follow high school students after graduation from high school-the representativeness of the sample was further compromised by nonresponse in the second waves of each of the studies.
Although beyond the scope of this investigation, it would also be useful to pursue how academic self-concept and the BFLPE affected the subsequent life choices that students make after high school graduation and how, in turn, these decisions affect subsequent self-concept. Thus, for example, Marsh and O'Mara (2006) report that there is a reciprocal pattern of relations between academic self-concept in high school, high school achievement, and educational attainment 5 years after high school.
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Implications for Policy Practice
In many educational systems across the world, there is an ongoing policy debate about the provision of highly segregated educational settings for very bright students. This policy direction is based in part on a labeling theory perspective, suggesting that bright students will have higher self-concepts and experience other psychological benefits from being educated in the company of other academically gifted students. Yet, our BFLPE and empirical evaluation of the predictive effects of academically selective settings (e.g., Marsh et al., 1995) shows exactly the opposite pattern of results. Placement of gifted students in academically selective settings results in lower academic self-concepts, not higher academic self-concepts. Coupled with other research showing that school-average ability has negative effects on other educational outcomes (coursework selection, educational aspirations, effort; see Marsh, 1991) and that academic self-concept has reciprocal effects with achievement for students of all ability levels , this finding has important policy implications.
Whereas not all gifted and talented students will suffer lower academic self-concepts when attending academically selective high schools, many will. BFLPE research, however, provides an important alternative perspective to existing policy directions that have not been adequately evaluated in relation to current educational and psychological research. Hence, we urge parents, policy makers, and practitioners to think carefully about the implications of school placements and to reflect on potential negative side effects of current policy toward segregation of school and classes on the basis of academic ability. A compromise position might be to recognize the negative implications of the BFLPE and to develop policies to try to counter the negative effects of highschool-average achievement. Hence, Marsh and Craven (2002) suggest that the BFLPE is reinforced by highly competitive classroom environments that emphasize normative feedback that rank orders students. In the present investigation, the grade-on-the-curve effect, such that students in academically selective schools get lower school grades than they would get if they were in mixed-ability schools, also reinforces the BFLPE. Hence, even though the BFLPE appears to be stable and pervasive, it may be possible to alter the school environment in such a way as to undermine its negative effects.
The focus of our investigation has been on academically advantaged students. However, the BFLPE has implications for special education at both ends of the ability spectrum. In particular, consistent with BFLPE predictions, research with academically disadvantaged students shows that moving academically disadvantaged students from special classes with other disadvantaged students to mixed-ability classes (mainstreaming or inclusion) lowers not only math, verbal, and academic self-concepts but also social self-concept (Marsh, Tracey, & Craven, 2006; Tracey, Marsh & Craven, 2003 ; also see Chapman, 1988) . of individual student responses were based on standardized individual student scores but not restandardized (so that they are in the same metric as the individual student scores).
